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Abstract 
Background: To determine the frequency of 
ureteral jets in supine and lateral decubitus position 
in women of second and third trimester of pregnancy 
by colour Doppler 
Methods: In this cross sectional study, healthy 
women with singleton pregnancy in their second 
and third trimester and age range between 17 to 36 
years were included. Exclusion criteria was subjects 
having solitary kidney, history of urinary 
obstruction or previous urological surgery, patients 
with nephrolithiasis and  patients with renal 
scarring. Grey scale and colour Doppler 
ultrasonography was performed, with a 3.5 MHz 
convex probe. Before each examination the 
procedure was explained to the patient who had to 
come with full bladder. Doppler ultrasound of 
bladder area was performed in a transverse plane to 
include both ureteric orifices to visualize the 
bilateral ureteral jets. Number of ureteral jets was 
recorded for a period of one minute in supine 
position. If the jets were not visualized, the scanning 
time was extended for three minutes in total. The 
patient was then asked to adopt right and left lateral 
decubitus position and number of ureteral jets were 
recorded for a period of one or three minutes. Right 
ureteral jets were recorded in left lateral decubitus 
position whereas left ureteral jets were recorded in 
the right lateral decubitus position.No. of ureteric 
jets were analyzed under qualitative variables like 
patient’s chronological age and gestational age. 
Descriptive statistics of study included the value of 
mean, frequency mode and standard deviation of 
both sets of position. 
Results: The mean age of patients was 25.09 ± 4.055 
years with minimum and maximum 18 and 33 years. 
Majority (52.08%) were in the age group of 25-30 
years.. The average gestation age was 26.02 ± 2.526 
weeks with minimum and maximum gestation age 
21 and 32 weeks respectively. The mean number of 
ureteral jets seen in supine position at right side was 
1.91 ± 1.71 with minimum and maximum number of 
jets 0 and 4 respectively. Most frequent (mode) 
number of jets were “0” in 39 (40.6%) of the patients.  
 Conclusion; Colour Doppler imaging of ureteral 
jets offers potentially useful information in the 
assessment of urolithiasis. Nevertheless, urine flow 
may be altered in pregnancy, simulating ureteral 
obstruction in some women imaged in the supine 
position during the second and third trimester of 
pregnancy. 
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Introduction 
Abdominal pain during pregnancy can be caused by a 
wide range of conditions related to diseases of 
abdomen, urinary system and gynecological and 
obstetric problems. One of the important condition 
causing non obstetrical pain during pregnancy is renal 
colic.  1  Imaging can help for early diagnosis of cause 
of abdominal pain. Ultrasound is most important 
imaging technique being readily available, portable 
and safe during pregnancy.2    In pregnant patients, the 
sensitivity of ultrasound for obstructive renal stones 
ranges from 34.0% to 95.2%. 3   This wide range in 
sensitivity is due to the difficulty in distinguishing 
between pathologic hydronephrosis and physiologic 
dilatation of the collecting system .This difficulty has 
much been resolved by demonstration of ureteral jets 
on colour Doppler ultrasound. 
Ureteral jet is the phenomenon seen when the dense 
urine from the ureter is expelled into the more dilute 
urine in the urinary bladder. It has been seen that 
spectral doppler show the presence of six waveform 
patterns( monophasic, biphasic, triphasic, polyphasic, 
square and continuous).   4    Asymmetry of ureteral jet 
resulting from no urine flow or continuously slow flow 
secondary to partial obstruction  is suggestive of 
ureteric calculus.  1   Similar asymmetry can be seen in 
healthy pregnant women due to physiological changes 
of pregnancy. This can however be overcome by 
changing the position of patient.   5 
 Karabulut N and Karabulut A conducted a study and 
proved that changing the patients position in the  
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lateral decubitus view can relieve the pressure effect of 
the gravid uterus over ureter and differentiates it from 
the ureteric obstruction by the stone. In their study, 
among 24 patients, 13(54%) had jets on only one side 
when seen in supine position. In contralateral 
decubitus position jets were seen on the right side in 
22(85%) patients and on left side in 25(96%) patients. 
This difference in the frequency of the ureteral jets was 
significant with the p value of 0.004 for the right and 
0.011 for the left side. 6   
It is a routine practice to examine the pregnant women 
in supine position. Considering this fact, the purpose 
of present study was to demonstrate the importance of 
posture change on ureteral jets in asymptomtic women 
after first trimester of pregnancy, as this information 
can be effectively utilized in the symptomatic pregnant 
women.  
Patients and Methods  
This cross sectional study was performed for the 
duration of 6 months at Radiology Department of KRL 
hospital Islamabad. Healthy women with singleton 
pregnancy in their second and third trimester and age 
range between 17 to 36 years were included in the 
study. Exclusion criteria was subjects having solitary 
kidney, history of urinary obstruction or previous 
urological surgery, patients with nephrolithiasis and  
patients with renal scarring.Sample size of 96 was 
calculated using WHO sample size 
calculator(Confidence level = 95%;Anticipated 
population proportion = 54%;Absolute precision 
required = 10%;Sample size = 96 patients). Grey scale 
and colour Doppler ultrasonography was performed, 
with a 3.5 MHz convex probe. Before each 
examination the procedure was explained to the 
patient who had to come with full bladder. Doppler 
ultrasound of bladder area was performed in a 
transverse plane to include both ureteric orifices to 
visualize the bilateral ureteral jets. Number of ureteral 
jets was recorded for a period of one minute in supine 
position. If the jets are not visualized, the scanning 
time was extended for three minutes in total. The 
patient was then asked to adopt right and left lateral 
decubitus position and number of ureteral jets were 
recorded for a period of one or three minutes. Right 
ureteral jets were recorded in left lateral decubitus 
position whereas left ureteral jets were recorded in the 
right lateral decubitus position (Figure 1).No. of 
ureteric jets were analyzed under qualitative variables 
like patient’s chronological age and gestational age. 
Descriptive statistics of study included the value of 
mean, frequency mode and standard deviation of both 
sets of position. 
  
Fig. 1 Patterns of the ureteric jet: a monophasic, b 
biphasic, c triphasic, d polyphasic, square, and f 
continuous   
 
Results 
The mean age of patients was 25.09 ± 4.055 years with 
minimum and maximum 18 and 33 years. There were 
38(39.58%) having age 18-24 year, 50(52.08%) were 25-
30 years old and 8 (8.33) patients were of 31-34 years 
of age. The average gestation age was 26.02 ± 2.526 
weeks with minimum and maximum gestation age 21 
and 32 weeks respectively.  
The mean number of ureteral jets seen in supine 
position was 1.91 ± 1.71 with minimum and maximum 
no of jets 0 and 4 on right side and mean no. of 
ureteral jets on left side was 3.16 ± 2.36 with minimum 
and maximum no of jets 0 and 7 respectively. Most 
frequent (mode) no of jets were “0” in 39 (40.6%)of the 
patients on right side and  “0” in 25 (26%) of the 
patients on left side (Table 1).The mean no. of ureteral 
jets seen in lateral decubitus position was 3.15 ± 1.465 
with minimum and maximum no of jets 0 and 6 on 
right side and mean number of ureteral jets seen in 
lateral decubitus position at left side was 4.41 ± 1.917 
with minimum and maximum no of jets 0 and 8 
respectively. Most frequent (mode) no of jets were “2” 
in 22 (22.9%) of the patients on right side and frequent 
(mode) no of jets were “3” in 24 (25%) of the patients 
on left side (Table 2&3).           
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Table-1:  Ureteral Jets seen in supine position  
at right side 
 
No. of Ureteral Jets seen in Supine and Lateral Position 
at  




Mean 3.16 4.41 1.92 3.15 
Mode 0 3 0 2 
Std. 
Deviation 
2.363 1.917 1.715 1.465 
Minimum 0 0 0 0 
Maximum 7 8 4 6 
 
Table: 2.  Ureteral Jets seen in supine position   
 
Patient no. Patient % Frequencies of 
Jets  
Left Right Left Right Left Right 
25 39 26.06% 40.62% 0 0 
21 25 21.88% 26.04% 3 4 
12 22 12.50% 22.92% 6 3 
12 8 12.50% 8.33% 4 2 
9 2 9.38% 2.08% 7 1 
8  8.33%  2  
8  8.33%  5  
1  1.04%  1  
 
Table: 3. Description of Ureteral Jets seen in 
lateral Decubitus position. 
Patient no. Patient % Frequencies of 
Jets 
Left Right Left Right Left Right 
22 24 22.92% 25.00% 2 3 
21 20 21.88% 20.83% 4 4 
21 17 21.88% 17.71% 3 7 
20 13 20.83% 13.54% 5 6 
6  6.25%  0 3 
5  5.21%  1  
1  1.04%  6  
 
Discussion 
Colour Doppler ultrasound indicates normal urine 
flow through ureteric orifices by demonstrating 
normal jets and suggest obstruction by showing absent 
jets or flow trickling. 9  Due to dextrarotation of the 
uterus absent jets are more commonly seen on the 
right than on the left (85% vs 15%). 11    
In study by Karabulut et al  in the supine position 54% 
of  absent jets were seen on one side.6  Other studies 
show that in healthy pregnant women the the 
prevalence of absent ureteral jets on one side range 
from 3% to 15%. 15  Study by Chiu et al , showed 
unilateral absence of ureteral jets in 40%  non-pregnant 
patients with renal dysfunction and normal jets on the 
other side. 17 A wide number of unilaterally absent jets 
in supine position in our study could be caused by 
comparatively shorter scanning time. Though for 
detection of ureteric jets no exact timing is seen, 
previous studies have mostly used scanning time of 5 
minutes.16  Cox et al  reported that for documentation 
of asymmetry of ureteric jets at least 30 minutes of 
color doppler ultrasound is needed. As the most 
agreed period for detection of jets range from 2 s to 45 
s in most patients, so the  pregnant women in our 
study were not bothered for long period of 
examination and 3 min time appeared sufficient for 
detecting the findings of high grade ureteric 
obstruction.8 
Wachsberg et al  reported the presence of jets in lateral 
decubitus position in each patient who had absent jets 
on one side while lying supine. 14 Another  study  
showed, on assuming lateral decubitus position there 
was increase in net jet frequency on both sides with 
higher detection of jets on the right side similar to 
study of Wachsberg. 6,14 For evaluation of suspected 
ureteric obstruction changing the position to lateral 
decubitus should be consciously assessed as jets may 
be persistently absent after this manoeuvre even in 
some healthy women. 10    
Changed ureterodynamics during pregnancy owing to 
decreased smooth muscle tone and diminished 
peristalsis results in ureter being more flaccid with 
sluggish urine transit. These facts may contribute to 
the stone formation within the urinary tract. 13  Our 
study shows more asymmetry in ureteric jets in 
pregnant women than in our control subjects or in 
healthy subjects of other studies. 8  Less number of jets 
were detected in our pregnant patients and they 
showed greater asymmetry than our controls. 
 In non pregnant women, urine concentration is 
increased at night resulting in less urine volume. 
Opposite to this occurs during pregnancy. 12  This is 
due to upright position during the day which results 
in expansion of extravascular compartment due to 
leakage from vessels. Resultant urine has higher 
specific gravity during the day, jets detection therefore 
is enhanced.  Colour Doppler US is very helpful for 
demonstrating jets easily and with usage of  pulse-
wave Doppler waveform provides even more 
characterization. Many studies demonstrate 
ultrasound appearance of ureteric jets.7   Jequier et al. 
19  first of all described the ureteric jets in their study 
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conducted on children and showed that ureteric jets 
are having crescendo and decrescendo forms. From 
single to as many as four “humps” were seen on 
waveform of ureteric jets.  
 
Conclusion 
Colour Doppler ultrasound is  useful for assessing 
urolithiasis during pregnancy by means of 
demonstrating ureteric jets especially by imaging in 
the lateral decubitus position as the urodynamics 
during pregnancy and supine position of patient by 
exerting pressure effect of gravid uterus over ureter 
may result in false positive results during the second 
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